Efficient colonization of plant roots by the plant growth promoting bacterium Bacillus amyloliquefaciens FZB42, engineered to express green fluorescent protein.
A single copy of the gfp gene linked with the P(spac) promoter and flanked by the terminal FZB42 amyE sequences was stably integrated into the chromosome of plant growth promoting bacterium Bacillus amyloliquefaciens FZB42 via homologous recombination. A spontaneous mutant, FB01mut, emitting bright fluorescence was detected among the transformants and found suitable for colonization experiments performed with Zea mays, Arabidopsis thaliana and Lemna minor. Real-time RT-PCR revealed that FB01mut expressed 2.5 times more of the gfp transcript than the original GFP-labeled strain. Confocal laser scanning microscopy of plant roots infected with gfp+ tagged FZB42 revealed that the bacterium behaves different in colonizing surfaces of plant roots of different species. In contrast to maize, FZB42 colonized preferentially root tips when colonizing Arabidopsis. FZB42 colonized heavily Lemna fronds and roots by forming biofilms consisting of extracellular matrix and cells with altered morphology. Surfactin, but no other lipopeptide or polyketide synthesized by FZB42 under laboratory conditions, was detected in extracts of Lemna plantlets colonized by FZB42. Due to its stable and long-lasting emission of bright fluorescence without antibiotic pressure FB01mut is an excellent tool for studying plant colonization under competitive, environmental conditions.